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[| Having b2en for many.years , Acquain- 


- ted, Concerned, and'Imployed amongft 

BM his Majeſties Gunners , and taught ſome 
- > of chem luck parts of the Mathematicks 
. as was necellary for thetn to underſtand, in 
the diſcharsing the yy 2 Gunner, in the 
findingyof inacceſſable Diſtances , Heights of 


Altitudes, of Hills, Towers, Caſtles or 
other objects, which is neceſſary for a Gun- 
ner to know , for without the knowledge 
' thereef, it will be 1mpoflible to give the Gun 
' her true Elivation , to fling a ſhot to any ſuck, 

Object. 


AZ Theres 
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Therefore 1 well kyowing that ſeveral of the 
Cunners, now belonging to his Majeſties Office of 
the Oranance, many” of ther are bat* meanly 
verſed in the Arts ZAathematical , and there- 
fore unskiPd im thee Culculation of Diſtances , 
Heights or Althydes-, by Trigonometry. 
For their (chrs, and at Sos of their Requeſts, 
/ kave contrived this eteſſary and” helpful 1n- 
a wy » the price wilt be but ſmall, alt houoh 
ar be of great uſe; for you may lay a Gun ts an 
any Deriedal Le "5 sf welby this 7 
ment as ahy other uſtd® in the Cylinder of the 
ficce, Diſtances and Heights may be truly ta- 
ken With it > wihur ahh of Pen , Compaſſes , 


or Line of Cords, or any other help , but the 


Chain and marks to ſet up; 1 have formerly in 
my 096% of Decimal Arithmerick , and an Eſſay 
x0 Gunnery » Printed for the Author i 1677. 
3n page i69 and ſo forward , publiſhed a way to 
find inacceſſable Diſtances and heights , by one 
Multiplication ; but I underſtand that was yoo 
hard for ſome , and therefore 1 now publiſh this 
Inſtrument , which 1 queſtion not but will be eaſy 
for all , with little help , fo wiſhing you all happy 
 froceedings I reſt yours, 


CHA FE, 


W. W.. 


"SY 
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CHAPT.L 


SECT:I. 


| Fhe Peſec cription of the Inftrumenrt , for the ſpec- 


dy finding of an Acceſſible, H Height or D. - 
Taxes without the help of Geometrical Prot. 
Won or Arithmetical Calcult ton. 


His Inſtrument 1s formed with thre 
pieces of Brats, a Foot long ,, an three 
quarters cf an inch broad each picce , 


- whereof two of rnem are joynted togaie:, 


like troa two foot joynt Rule ;, the third PICEC 
13 fitted ro ſlide very ſtedfaſtiy upon either cf 
the joynted pieces , and muſt alwajes KecP ar 
Right Angles , with the joynr piece if fhdech 
on , and 1n the Center or th13 joynt muſt bg 
placed a moveable fight, with a flit inthe 
middle thercof, perpendicularly over rhe 
Center of the jcynt , and there muſt þe fonr 
Pieces cf Braisto itand perpencicular » abour 
three inches high, at rhe other ends of the 
three pieces of braſs, and they muſt be of the 
fame breadth with the long picccs , that rhe y 
may ferve for fights on och tides the Lo 
Joynt picces. | 

A deſcription of this Inſtrument ,' moreat 
taree by a ſmall figure ina Paper at the m—_ 
end ofthe book, ro fold our, and lye in vi 


ile 


| [ = : 
1 
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while the Book js read. I will deſcribe the 
parts of this Inſtrument by Letters, A is the 
Center of th: joynt where the moveable ſlit $1, 
light muſt ſt?nd ,, A Mand BC isone of the : 
paeces joyned :ogether, and ANandDE is 
the other piece joyned , and in theſe two pie- 
ces the edge A Band AD is to bedividedin- 
To inches, and every inch into ten parts , and 
the diviſions cut into the edge of the pieces. 
Theline ACand AF muſt be made a ſe- 
Qter Line of cords to 1go degrees , their mult 
lights ſtand in the black places, at CB and DE 
the whole breadth of each piece, the one fide 
thereofas B and D, muſt be uſed with the 11i- 
Uing piece in taking of Diſtances or Heights , 
by ſuch perfons as are of mean capacity , and : 
the other fide of the ſights C and [ 1s to be 
uſed in taking the quantity of any Angle ; ei- 
ther for the taking of diſtances, Alticudes, or 
for Surveying of Land, KG HandLFl is 
the ſliding piece , and G H and F I muſt be 
divided into inches , and every inch into ten 
= , and on the middle line thereof muſt 
e placed a Eangent from G H to 60 degrees, 
and at G F and HI muſt be placed two ſights 
upon the black places , the whole breadth of 
the ſliding piece , and the ſight G F muſt ſtand 
fn a ſtraight line with the edge of the joynted 
piece A B, the ſliding piece lyeth under the 
two joynt Ppieccs, as you may ſee by the h- 
gure , andthe ſlider myſt be made to fit each 
m——_—_ g=CI I 
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SECT. II. 


Shewing what ſerts of Meaſures are uſeful and 
neceſſary for this Inſtrument. 


He firſt ſettlement of our Engliſh Mea- 
ſures were taken from three grains of 
-- Corn to make one inch, and twelve of 
them inches to be one foot, and three foot to 
be one yard, and one yard and one quarter , 
or three foot nine inches to be one Ell , and 
five foot to make one Geometrical pace , or 
two ſteps; thus from the piace where the 
right foot ſtood , to the place where it ſtep- 
eth , 15 alwales accounted to be a Geometri- 
| ca] pace or two ſteps; and any ordinary man 
may ſtep five foot at two ſteps , ſixteen foot 
ard a half makes the Statute Perch, and the 
ſame length 1s called in ſome Countries a 
Loog, and in many places of England it 1s 
called a Pole, and at London and at other 
places it 1s called a Rodd ,, but in Surveying 
of Land , ſome Countries have cuſtomary 
meafure or Wood-land meaſure , of Eigh- 
teen foot to the Perch or Pole, or what other 
name you pleaſe to callit ; and ſome places 
twenty onezand other places twenty four foot. 
tothe Perch or Pole ,, but not confirmed by 
any Statute. | 
The mc convenient thing to meaſure a- 
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ny meaſured Diſtance by, is Mr. Gunters 
Chain, which is divided into one hundred 
Links , and the whole length thereof is ſixry 
Iix foot , or twenty two yards , and thirteen 
Geometrical paces and two tenth parts of a 
pace, and four Perches, Poles, Rods , or 
Loogs, and twenty five Links makes one 
Perch or Pole , but the Linkes will not di- 
vide in the other parts. End 

Here I will acquaint you how many of the 
former meaſures make an Engliſh mile , 
190080 grains of Corn makes one. mile , 

3360 inches makes the ſame, 'and 5280 
foot 15 one mile , 1656 Geometrical paces 
the like, 320 Perches , Poles, Looges, or 
Redds is one mile, 80 chains is alſo one 
mule. | 

66 Geometrical paces 1s one fixtcen: h part 
of a mile, 132 js one eightn part , 264 > one 
quzrter » 528 1s half 792 1s three quarters of a 
mile. 

20 Perches 15 one ſixtcenth part cf a mile, 
4O is one cigith, $0 1s one quarter , 160 isa 
half, 240 is three quarters of a mile, 5 of 
Mr. Grmers chains 13 one fixteenth part of a 
Mile, 1o chains 1s one Eight, 20 is one quar- 
ter, 40 is half, and 60 chains is three quarters 
of a mile, Feet, Yards, or Ells are not confi- 
derable. | | | 
Ir will be c@nvenient in the taking diſtan- 
ces with this inſtrument , (or any other.) to 
6 have 
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have the meaſured diſtance to be ono third 
or one: Quarter, or thereabouts , of the di- 
ſtance of the object, for the longer your mea- 
fured diſtance 15, the truer will be the di- 
ſtance of any odject taken. : 

If the objet whoſe diſtance yeu weuld 


' kaow be but 5 or 6 or 7 chains, it will be heft 


to turn your meaſured diſtance into Geome- 
trical paces , and two or three ct ains will be 
enorgh for your meaſured diſtance , betwixt 
ſtation and ſtation. 

Burt if you judge the diſtance cf the obje& 
to be abou. a quartcr ofa mile, 7 cr 8 chairs 
more cr [cſs , then rurn your mez{ured di- 
ſtrnce into Pcrches , and it will be conveni- 
ent to take a mcaſured diſtance of 8, 10 or 12 
chains. 

And when you judge the objett to be di- 
ſtance frem you , talf or three cuartgrs of a 
mile , little more or leſs , then accompt your 
meaſured di{tar.ce from the firſt ſtation to the 
ſecond ſtation in chains, and 15. 18 or 20 
chains will be cenvenient for your meaſured 
Ciitarce from ſtation to ſtation. 

But when you judge the diſtance of the 
object to be more than one mile, an leſs 
than two mile and a quarter, then you are 
to count two chains for one , 0r take the half 
of your meaſured diſtance and uſe it as a 
whole meaſured diſtance , then the diſtance 
of the object feynd by the inſtrument muſt 
; | be 
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be doubled. if three quarters ofa mile by 
the inſtrument , you muſt call it one mile and 
a half. | | 
But when you would find a large diſtance, 
as three miles or more » then you are to tre- 
ble your diſtance found on the inſtrument , 
for the diſtance of your object , and to take. 
one third pars of your meaſured diſtance , 
which may well be 60 chains , and one third 
part thereof is 20, and ſo you may proceed 
on with one quarter part of your meaſured 
diſtance , and then the diſtance of the object 
found on the inſtrument , muſt be four times 
{o much, but you mult be ſure of a large 
mealured diſtance. | | 


Here 


Here is a convericnt Tabue wall help you to 


ſeveral things at the firſt ſteht. 
This Table hath four Co- P. C.Pa.p. per. 


Iumns., the firſt towards the] 
wy hand , hath the parts of 

Engliſh mile, rhe ſecond 
I i= chin. and the third 1s Ge- 


ometrical paces and parts 16 


anſwering to eaci1 chain ; the 
fourch and laſt js Perches 
or Poles an{wering to the 
Chains.' | 


The uſe thereof is thus, 8 


having any meaſured diſtance 
from the firſt ſtation to the 
{ccond ſtation, in chains you 
may preſently haye it in Ge- 

ometrical paces and parts, or 

in Perches , which you have 5 
occaſion for , according to 
the diſtance of the object 
thus. If my meaturcd di- 
ftance were 5 chains, for 4 
which number TI look jn the! 

{econd columne under C and 2 
2gainſt it to the lefc hand is 
16. which telleth me that 5 


— 
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CNains and 66 CC _ 4 


[1] 13.2] 4 
2 | 26.4] 8 
3 139. 6/12 
4 |52- 8/16 
5 [66. o!20 
6 179. 2124 
Mi 
8 


92. 4/28 
IO 6132 
9 [118.836 
I1O0[132.0j40 
1145-2144 
12/158.4/48 
13117 1-6 J2 
14 _ 56 
'IJi190 > 6O 
(10,211. 254 
17/224 4168 
15 227; 61-2 
19]250.8 76 
20/264. ol8o 
30 396 .C:120, 
40 528.0160 
5O 660.0 200 
3.60 792.0'240 
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paces or 20 Perches, in the laſt columne is 
one {1xteenth part of one Engliſh mile. 

If Geometrical paces be moſt convenient 
for my uſe, then I take the 66, but if Perches 
be moſt convenient , then I take 20 for my 
meaſured diſtance. _y 

Or if my meaſured diſtance be 10 chains , 
there I find 8 againſt it to the lefc hand, and 
132 tothe r1ght hand which are paces and ca 
the right hand cf 132 I find 40 which are 
perches , and the 8 ſheweth that any of theſe 
meaſures make one Eigh. part of a ils. 

Bur it the mcaſured Ciitanc? ſhovid be 16 
chains, iheirl fn1 5 which fgnifeth Lit 15 
Chains , 211 paces, and 2 tenths - and 64 p0r- 
ches + makes one fifth part ofa mile; and at 
20 chains 1s 4 placed , which denotes that 20 
chains , 264 paces and 80 perches, !s one 
fourth part or a quarter of a mile, and 2 fig- 
nihieth that 40 chains , or 528 paces and 160 
perches, makes two parts or half a mile , and 
a gainſt 3. is 60 chains 792 peces y and 240 
perches , either of them is three quarters of 
the ſtatute or mea{ured mile. 

I hope I have ſ{uſhciently declared the na- 
ture and uſe of numbers , proper for the uſe 
of this inſtrument 3 but it muſt be Practite 
that will beſt inform you what numbers to 
uſe; for you may as well bring the ſliding 
Piece too neax the joynt , as ſet it roo far from 
It ; for if you bring it too near the Angle will 


a 
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ke too ſharp or acute ; bur if the ſliding piece 
be rco far cf the joynt, then the joyat piece 
and the other end of the {liding piece will not 
meet to ſhew the diſtance delired. 


SECT. IL 
Of the uſe cf the Toſtrument mn takgng of Di- 


ſtances , acceſſable or inacceſſable. 


Pi you muſt provide your felf with a 
ſtaffe five foot long or more ; with a ſharp 

end ſhod with iron to ſtick in the ground 
and at the upper end therect a Sylinder head 
of Stcell, Iron or Braſs , of good ſubſtance to 
hold a ſcrew to Iicrew' the Inſtrument upon , 
Horizontal for the taking of diſtances , and 
there muſt be a convenience to {crew the in- 
ſtrument to the ſide of the head ct the Staffe, 
that the inſtrument may ſtand perpendicu- 

lar , for the taking of Heights Of ANHREY 
There muſt alſo be provided a Line and 
Plummet to hang upon the top of the ſliding 
piece fo ſet the inſtrument upright for taking 
of Heights. | | 
Then you muſt get three or four Becon- 
ſtaves, like unto half Pikes , or the Archers 
Paliſades , which' muſt bear your marks at 
the firſt and ſe:ond ſtation ; the. moſt conve- 
nient way that I do. know of the uſing of 
them, is to {et up one at the Right Angle at 
B 
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B in figure, the ſecond and at O place another 
Staffe 1n a ſtraighr line to B A, as ſuppoſe B 
ro be the firſt ſtation , and A the ſecond ſta- 
tion ; you muſt alſo be--provided with a 
chain , ſuch an one as 1s deicribed in the be- 
ginning of rhe laſt Section, and with ten 
ſticks, Arrows or Pins of . great wyer, about 
a foor long a piece ; then you will be fitted 
with all things neceſſary for raking of diſtin- 
ces and hejghts or altitudes... Rs 
Now we may go boldly into the Field to 
try an Experiment , and for. your better ſ*- 
tisfaction, it will be convenient to ſet vp 
a Becon-ſtaffe , with a white paper or hang- 
kerchicf, as at C in figure the ſecohd , then 
chuſe a place for your right Atgle which. may 
be at Bin the ſamo figure , and there ſet up 
your inſtrument with the outward end © 
your fiiding piece towards C, and the joynt 
towards A, theſflider miſt for this rtlangte 
be pnt on the joynt piece AN and DE}, ther 
when you can fee the markart C by the edge 
of rhe fights GH on tho fliding piece, rhen 
ſcrew the inſtrument fiſt 3} if ir. be ſet level 3 
then by the edge of the ſight at D and; the 
fide of the fight G F , the ſider ſtanding a- 
bont the midille- betwixt A'and D, by thote 
two fights place aBecon-Staffe at O Uirettly 
behind the jnftrumenr ,- then: rake up thein- 
ftrument , and ſet a Becon-ſtaffe in the fafne 
placeupright where the inftrumeng —_— | 
1en 
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Then "take your chain and ten ſticks or 
pins what you have provided , and let a 
careful man lead the chain with rhe pins 1t 
his hand, in a ſtrait line towards A , the for- 
moſt man. cannot mils of keeping of a ſtrait 
line » if he mind the Becon-ſtaffe at B. and the 
other at ©. and'lead the chain fo that one 
Staffe do alwajes cover the other ; and at e- 
very chains length prick down one of the ten 
pins , and he Thar followeth the chain muſt 
cako them up, to keep 2ccount of the number 
of chains meaſured , then having meaſured 
4 Chains and 75 links , come to A, and there 
ſet up the Inſtrument , as a ſecond ſtation , 
then turn the meaſured diſtance into Perches. 
which is 19, then bring the ſlider. within 19 
Diviſions of the joynt , and there let it re= 
main , then ſet the Inſtrument upright , and 
turne the inſtrument till you can ſee the Be- 
con-ſtaff, atB in a ſtrait line through the 
moveable ſight at A, and by the edye of the 
fight at D then ſcrew the inſtrument faſt , 
and move the piece AM. and BC until 
through the flit of the moveable ſight at A, 
youcan ſce the edge at B and the Becon-ſtaffe 
at Cin a ſtrait line, and the ſight kept to 
ts true place at By; then tell the diviſions 
from A towards -B until you come to the 
place where it touches the ſliding piece, and 
you wall find it to be 50, for the diſtance A C 
then count how many diviſions there is up= 
on 
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on the ſliding piece, 'where it teuches the 
joynt plece , and you will find 46 which is the. 
Sh from Bro C. 

And thus you have gained the diſtznce 
from the firſt ſtation to the object, and alſo 
the diſtance from the ſccond ſtation- tothe 
object , or Becon-ſtaife ſer up at C, and af- 
- the ſame manner you may hadany greas, 


r Ciſtance. 
SECT-1v. 7 H 


How to tao a WO! about three qi jarrers of 
a mile.” 


Pi put be Niding piece about the "mil 
dle of the joyart fide AM 4nd BY ,-raen, 
let figure the third, ' þe (made uſeor for 
this Epertmear, here yon may ſee” che Right 
Angle lyeth contrary . to We. OrheT , Ant 

therefore you mult underſtand the Ni Age 
ptece cannot be uſed on the right hand fide, oh 
the joynt Rule, as the joynt is towards Yau > 
and the right fide upwards ,as1n'the liſt cp3- 
fation , therefore 1 muſt uſe the Inftrum-Fc 
AS it is laid. down on the Paper ar the] Latter 
end of the book. 

Here comihg ta ſome fiet that is lars, 1 
am deſired to. find the diltance of ſome. ob- 
jet at C and>nor only from B nor from Aut 
from them both, then having feuad i con- 
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nieft place to begin at , and where þ can have 
alarge meaſured diſtance , as from A to B, I 
ſer my inſtrument up at A and place it level, 
and turn the edges of the ſights of the ſliding- 
piece, marked 1n the figure with F and I, un- 
til 1 juſt find the object at C, then ſcrew the 
inftrument faſt, and by the ſlit in the move- 
able ſight inthe center, and bythe edge of 
the ſight at B ſer up a Becon-ſtaff in a ſtrait 
line direct by the ſights before ſaid; and if 
there be room enough, let the Becon-ſtaff be 
two or three chains behind the inſtrument , 
then taxec up the inſtrument, and put a Becon- 

ſtaff in the room thereofand ſet it upright: 
Then take the chain and pins, and meaſure - 
forward towards B, the' formoſt man that 
leadeth the - chain 1s alwaies to ſtrain the 
chain gently , and nor to put down a pin at 
the end of the chain , vatil he' can ſee one 
Becon-ſtaifcover the other ; then he may be 
fare he is 4n a ſtrait line ; alwaies he that fol- 
loweth the chain, muſt have never a pin at 
the beginning, but ſtill gather them up whers 
the teading man ſets them down , as he comes 
to them 3 and when the-hindmoſt man hath 
gathered up all the pins , then let the lead- 
ing manlcad one chain afcer he hath ſtoock 
down all his pins, and ſtrain ir and bring it 
11 his ſtrait line and hold is there, or put 
his foot upon it until the hindermoſt man 
bring the ten pias co him that leadeth the 
- chain 
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chaih/;:then prick down one pin there and 
#0 forward again,:and leave the hindmoſt 
man toiſtop' the:chain at the pin 5 and ſo go 
on again-uintil -you. come-to the next chain 
for.eyery time the ten pins be out it is ac- 
counted {0 mauy- chains, and great care 
wuft be taken-in the changing of the pins , 
for fear you ſhould milcount one chain at a 
change. : * $87} 

' Then: having nicaſured to B two changes 
and fix chains, which is 26 chains , for eye- 
Ty change 1s teri pins or chains, then bring 
tho ſliding piece of the inſtrument to 26 di» 
vihons from the joynt , and there let it re- 
mgin, then ſet up the inſtrument ar the ſe- 
9nd ſtation , and turn it abont until. through 
the ſlit of the moveable fight , -you can lee 
the Edge of the fight at B , and. the becon- 
ſtaxes.in a ſtrait line 3 then. ſcrew the inſtru- 
ment faſt to tbe ftaff, and move the joynt- 
Jiece which beareth not the ſlider , until you 
ſee through the llit of the moveable fight , and 
the Edge of the-fight at D, and the object ar 
©; a} 3n one ſtrait line , then you may count 


the diviſions on the- ſliding piece 55 and a> 


bout three quarters ,, which 3s the diſtance 


from AtoC, then count the diviſions from ;Q: 
FO! 


-the-joynt , tothe place where it touches the 


MNliding piece, which you will find ro be 70, $3, 
and ſome thing more, for the diſtance from ., 


B to C, which js.three quarters of a mile, any Hat 


yas 
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half aquarter, as you may ſee by the Table 
in Section the {cond toward the latter end , 
for 60 chains is three quarters of a mile , and 
10 Cha ins 1s one Eight, or half a quarter of a 
ond thus you ma 7 take a diſtance,to one 
mile and half a gua arcer > Without halfing OL 
doubling of the inſtrument as it is now de- 
ſcribed, each picce to be 2 foot long , but 
thole that havea mind to have jt made lar- 
gcr, It WH be convenicit then to hayc the di- 
V1tions larger. as thts 1 15 deſcribed to have 120 
Civiftons jn phe foot that may have but 100. 
But if you would take a large diſtance, 
then let the meaſured diſtance be very large 
and:ake the one half chereof, thus if this mea- 
ſured diſtance had been 52 ch 1105, then the 
half chereof wonld be 26, but you muſt al- 
way iemenber that if you te ke half the mea- 
ſured diſtance you m aſt double the diviſions 
found on the infſtrametit ; firſt rake half the 
mextured dxſtance winch is 26, tnen bring the 
fiding piece to ſtand at 26 diviſions from the 
joynt, then as the inſtrument is fixed at your 


Tecond ſtation, take ofFih2 diviſions'from the 


ding picce » all that are betwixt both the 
oynt picees which is 55- 70. for AC which 


vo muſt doudle and it makes 111 chains 40. 
$0. thereof makes a mile, and their will re- 


main 311Which- is more then a quarter and 
gngrter of a mile , then the diſtance 
'B 2 from 
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from the joynt to the liping piece is 70 dt- 
viſions and more, which being doubled is 140 
chains , which 1s juſt one mile and three quar- 
ers. - | 

And if their be an cccaſion for to find a 
larger diſtance, as you halted and doubled, 
you may take one third, or one quarter of the 
meaſured ciſtance , and repeat the diviſions 
found upon the inſtrument three or four 
Times over ; thus ſet the diviſions found on 
the inſtrument down three or four times one 
under another, and add them together, and 
their fumms will be your diſtances defired , 
and afrer this manner you may take diſtances 
of three or four miles. 


SE 4. V- 


How you may find any —_ or Altitude by 
thts Inſtrument having the iſt ance. 


Or the taking of Heights or Al:itudes , 
the inſtrument muſt be ſcrewed to the ſide 
of the hezd ofthe ſtzeff, that the inſtrument 


may ſtand upright inſtead of ſtanling level; 


and then ſet vp the ſtsff at any known C1- 
ſtance from the object, and a line and Plum- 
mer faſtned art the upper end of the ſliding- 


Piece, as at H or, that it may fall perpen- 


dicularly down the fide, HKR,orlIL, toſfet 


the inſtrument vpright , then ſer the ſliding-- 


Piece: 
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piece {ſo much diſtance from the joynt , as the 
diſtance of the objec was found to be , the 
ſtaff muſt be ſer down ſtedfaſtly in the ground, 
and indifferently upright , for the inſtrument 
may be {et upright by the help of the ſcreiv, 


SECT. VL 


How to find the Height or Altitude of a very 
high Alocunt ain at 4 great at ſtance. 


Here 1s a diſtance given, as A C50 

chains to find the Height of ſome Moun- 

tain, which is equal in height with the 
line CE, firſt bring the ſliding-picce of the 
inſtrument to 50 diviſions, from the center of 
the joynt , then ſcrew the inſtrument to the 
ſide of the head of the ſtaff, and fix the ſteif 
in the ground , with the joynt of the inſtru- 
ment towards you , and the other end there- 
of directed ſtrait to the object at E , then with 
the hel» of the Line and Plumme:, ſet th2 in- 
ſtrumeut level , that the fliding-piece may 
ſtand perpendicular. 

Then with your eye at the ſight in the cen- 
ter of the joynt , move the uppermoſt joynt- 
piece higher or lozyer , until through tho ſighc 
at the center , and by the lower fide of the 
fight D E, you can ſee the object ar the other * 
E, chen count how many dQtviſions there is 


.  betwixtthe lower joynt-picce and the lower 


ude 
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Tide of the upper joynt-piece, on tht ſame 
Tide you ſet to 50, then count them divio.ins, 
and you will ind them to be 20, for the height 
of C E d-fired. | 

And by reaion you counted the diſtance in 
chains, this height 1s allo chains, but by 
The Tabl-. in Section the ſecond , you may 
find how many Perches , or how maiy Geo- 
metrical Paces it is, for it you look for 20 
In the {ccond Columine of the Table , you will 
find inthe third Columne 264, and ſo many 
Geometrical paces is the height of that ob- 
ject ; and in the laſt Columne of the Table a- 
gaimit 20 and 26, 15 $0 , which 1s the heighr 
of the object In Perches , Poles , Rods., or 
Loogs ; and 1t any perion deſires the height 
thercof in feer , they need no more then to 
multiply 264by 5, and that product will 
vive the number of feet to he 1320, and for 
choſe that do not underſtand how to multij- 
ply , they may leara by my Decimal Arijth- 
merick. beginning at page the ſixt and ſo for- 
grard. | 

Then look throvgi the moveable ſight in 
the center until you can find the top of the 
object and the edge of the fight at D, all in a 
ſtrair lin > moving the upper joynt-piece 
higher or lower , till you {ind rhe top of the 
object, then if you have nor ſtirred the in- 
Itrumen: from its level, then the diſtance 
$a [ze moyeable or flicips piece is tte height 


of 


SA "Xa r5 
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of the objeR ; thus count.the diviſions be- 
twixz both the joynr pieces on the ſhiding- 
piece and that is the height of the object, un 
{uch meaſures as you meaſured your mealſus 
red diſtance by, you may uſe which fide of the 
{liding-piece you pleaſe , if you will but re- 
member that tne {ame ſide that you intend to 
uſe , muſt alwajes be ſer to the diſtance gt- 
ven, either in finding of diſtances or taking 
of heights or altitudes, 

In fieure the ſecond I have the diſtance B 
and ©C given, as it was before found in Section 
the thizd, to be 4 chains 75 links z whict 
pur into Perches makes 56 Perches , tlien at 
C {uppolſe a Tower or ſome other height, the 
op thereof to be equal to CD, and I ſet- 
ting my initrument at B would know the 
height thereof; ra the Inſtrument beirtz 
ſcrewed to the {ide of the head of the ſta#, 
fix the ſtaff jn che | ground wich the joynt of 
the inftrumer:t towards you » 2nd th; 2 other 
end direted to the chject CD , 2nd the fti- 
cing piece ſta I CIN g perpercCicviarly rpright 
as the Line and Plummer hc Il dircct you, 
hen ſcrew the Inftrument io the ſtsff, and 
place your "I to the moveable fight , and 
moveing ihe upper Joy nt-picce Il. zher or low- 
er , until vou can fee th rounh the ſjobt in rhe 

center of the Joy the lower « >Gge Of ” the ſighs 

DE, and the top of rhe objzCt at D.. n 

vne [trait 1n2, then it you have not move 
D-4 the 


| | 24 1 _ to my m to yo | 


the inſtrument from its true perpendicular, * 
the uppermoſt piece of the joynt-ruke is ſer 
rrue ; then either ſide of the ſlider ſet to 46 
| diviſions from the center , ſo much of that 
fide of the ſliding-piece as is betwixt the joynt 
Pieces , 1s the height ofthe object , and if you 
count thoſe diviſions, you will find them to . 
| he 6, and therefore the height of that object is 
| 6 perches. 
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Here I ſhall declare ſome other Wayes of taking 
i. of Diftances and Altitudes by finding the quait= 
rity of Angles. 


Þi to find the Angle C A B in figure the 
fourth , ſer the inſtrument up in the 
int Az and turn the joynt toward you, then 
et one of the joynt pieces to B, in ſuch man- 
ner that through the ſight at the center, you 
may ſee the outſide of the ſighratC , and a 
mark at Bina ſtrait line ; then ſcrew the in- 
ſtrumenr faſt on the top of the head of the 
ſtaff, and turn the other joynt piece to C, 
and as the inſtrument ſtandeth, take the di- 
ſtance with a pair of Compaſs in the CeCter 
line of Cords, marked with ACandAE,- 
from 60 to 60 on each piece, and that ex- ' 
tent will reach from the center A towards C 
Or E, to 56 degrees , which is the ——_— | 
Ee. 
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the Angle C A B,chen with the chain meaſures 
from A to B 29 chaias. 

Then the inſtrument ſtanding on the top of 
the head of the ſtaff, ſer it up 3gain at B as 
you did at A, then fet one piece toC, in 
{uch order , thar t 1ro1 zh the fight at the Cen- 
ter you can ſee the outer ed:,. "of the tight C 
B, as the line A C 1s draiyn , then {crew the 
inſtrumem faſt , and rura the outermoſt fide 
of the lighc DE upon the other joynt-PIECE 
as the line A E directs to a mark at A, as you 
can fcein a {trait line throvgh the fight in the 
Center , then as the Inſtrumeat ſtandeth tak 
the diſtance with a pair of Compalles Page 
60 degrees of one joyntec picce to 60 degrees 
on the other joynted picce, then meaſure 
that extent from the joynt towards C or E, 
and you will ind it ro be 95 degrees , which 1 is 
the quantity of the Angle A BC. 

Thenrhis you muſt obſerve, that the An- 
gles of any plain Triangle), all three of them 
added together make 180 degrees, therefore 
having any two of chem , the third is preſeat- 
ly found ; thns add the two Angles given tc- 
gether , and ſubſtract that ſum from 180 
and what remains 1; the third, 

The Angle CAB is 56 degrees, and the 
Angle ABC is 95 degress , add them together 
thir ſumm 1s 151 degrees and 151 ſubſtra- 
(ted fron 180 there will remain 29 for the 
Angle ACB then having gained all the a 

gles 
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gles and one of the fſides., you may find the 
other two ſides by the doctrine of plain tri- 
angles. 

Thus as the ſign of the Angle 


ACB 29. d. co 1s to the Loga- © 0314429 
rithm of the id? AB 29 fo is 1462398 
the ſine of BA and C 56. 30. t0 99 21107 
irs Oppolite ſid? BU, 49 8%. T5 II 
And 3 the figa ot the an. A 
C B 25.co 1s to the Logorithm 

ONE SO © 3-14 42 
of tine fide A B 29, io IS bthe T4 Y 
; D 1462398 
{137 Of A BC: 94-- 30. tO 998659 
the Logarirhm of the ſide A C. 2.7 7... -?. 
$y- 62 1775496 


And by theſe two opcrations , you have 
found ihe diſtance from Bro C to contain 49 
Chains < nd 82 links, and the GIIFANCO from 
Aro i? 1- 52 Chains and 63 Links , and by the 
fame wa. of working your may fr any di. 
296" ' :113S the chain and . 16 oh CEMENT IN 
the fume manner as VO. GK IN DIS, and by 
tho R :me way you mult find the thirci \ngle 
whici 1s awaj ies the Angie at the oÞject > and 
having 21 the Angles, and one fide , which 
you mult 2!waies have a meaſured diſtance , 
to find any other diſtance by 3 what inſtru- 
ment {oever you ule. 

When you have any Angle ahove-go De= 
grees , you muſt ſubſtract ic from 180 De- 

grees 


on 
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Erces and find the ſine of the Remainder , as 
the Angle A BCis 94 degrees 30 minntes , 
which being ſubſtracted from 180 will re- 
main $5 degrees and 3o minutes , and you 
muſt uſe the ſine of 85. 30 inſtead of 94. 30- 
for there is no Cannon of ſines exceeds 9o de- 
OrCces. 


SE CT. VI. 


Shewing bow you may fd the Angle of any Al- 
titude ,, by the Tangent Line , ta the midale 
of the [{idin 7 PECCE. 


Or the taking the Angle of Altitude wichy 
this inſtrument, you muſt {crew tt to the: 
iide of the head of the ſtatt, and fix the ſtaff 
in the ground, as you c1d 1n Section the fiir 
and {xt , and then ler the fliding-piece peg - 
pendicular , by the Line and Plummet , tizen 
inove the upper Joynt-Picce,, uniil throngh 
the ſight of the center you can ſve the top of 
the object and the fight D E in a ſtraic line. 
[lt matrereth nor whether it be the upp? 
part or lower part of the fight, for if you 
[xc the upper you muſt lock what degrees 
The upper edge cutterh, and if jr be the low- 
er ſide of the joynt pieco , then you mult ſee 
ivhat degrees the lower fide Curreth on the 
tangent line , Ig the middle of The ſliding- 
piece; 
| Alwaies 


"= 


 Alwales in the finding ofany Altitude , 


you mult firſt have the diſtance from the 
lace of the object, tothe place where you 


Lup the inſtrument; as in Figure the fourth, ' 


the diſtance B C1s 49 chains and 88 links , 
then I ſet up the Inſtrument at B with the 


joynt towards m2, and bring the liding- - 


piece to ſtand perpendicular , with the Line 
and Plummac , then moving the upper joynt- 
Piece uncil | can fee through the fight at the 
CEnTerT , :3C TOP of the object, and rhe lewer 
ſide of the fight atD in a ſtrait line, then I 
look what degrees 1t cuts on the Tangent- 
line, 1n the middle of the liding-piece, and 
I nd the lower ſite cuts almoſt ten degrees, 
for you cannot diſcerne minutes by any in- 
ſtrumenr that is portable, but you muſt gueſs 
at them as near as you can , and I do gueſs 
this Angle to be 9 degrees and 50 minutes 
you miſt alwaies bring the Tangent line 
T1gnt 29:1nft T on the joynt piece. 

Now having gained the Angle of Altitude, 
you may find the perpendicular height, or 
the lengch of the line CR » which 1s all one , 
by the Doctrine of plain Triangtes or Tri- 
gonometry » as you found the diſtances in the 
laſt Setion , for here you have all the An- 
gEles and the fide BC for in the taking of 
any Al:ir11e, rhe taking of one Angle giveth 
you all tÞe reſt, for aliaies the Angle at the 
bottom cf the obiect will be a right A 

an 
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and therefore to find the Angle at the - of 
OM 


+ the object ſubſtract the Angle obſerved 


go Degrees , and what remaineth 1s the An- 
gle BRC, or the Angle at the top of the ob- 


| ject, forifl ſubſtratt 9 degrees 5o minutes 


from 9o degrees their will remain 80 degrees 
and 10 minutes , and fo much 1s the Angle 


_ BRC 80, 10. d m 


Then as the Sine of BRC 80. 10 0006428 
is toit oppolite ſide before found 1697926 


RO 49. 88 9232444 
ſo is the ſine of the Angle obſer- 9936598 
ved CBR 9-9 


O 
to the Logorithm of its oppoſite ſide CR 8. 65 
So here you may ſee that by the adding of 
theſe three ſumms together, the fourth pro- 
duceth the Logarithm of the height deſired. 
But I would have you to underſtand that 
the firſt of theſe three numbers is not the 
Sine of $0. 10. but it 1s the Arithmetical 
complement thereof, for the Logorithm ſins 
is 999357 2 and this ſubſtracted from 
10000000 will remain 0006428, or ' without 
that trouble , you may do it in your mind 
thus, take every figure from 9, and ſet down 
the remainder, and the laſt tigure ſet dowr 
its remainder from 10 and the work is done. 


SECT, 
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:, SECT. BB. 


Shewing how, to take the Angles of an regular 
field as figmre the 5th. » | | 
| His will be but the. fame as you dig in 
Section the ſeventh, in raking of B A C 
= and A BC, for the taking their Aygles, 
will be the {ame as taking any Angle. round 
the field, firſt yon aro to remember , that 
where any Angle 1s expreſkd by Letters ,* al- 
waies the nuddle letter ſheweth the Angle or 
{rter ar the Angle, as in this figure the fifth, 
Here js eight Angler, andas many fides ; and 
Hirſt to begin with this field, I ſhall ſet up my 
inſtrumentat A, and a markor becan ftaff at 
.B, and aqother at H, then ſet the outfide of 
The ſights of the joynt pieces, one of them to 
Band the other to H, by the moveable fighr 
.3a the center, then as the inſtrument 1s truly 
ſet to both the objes, at Band H, then 
with your compaſſes take- the diſtance from 
60 degrees of one joynt pjece to 60 degrees of 
the other joynt piece , and that extent will 
TEach to 1 15 degrees from A towards E or © 
which is-:the quantity of the Angle B A H4 
which you muſt note down in your field book 
as you ſee in the Margent , and all the Angles 
that bend to the left hand , place them on the 
left haud of the chains aad links > and roi 
tar 


is 


| that bend towards the Angles C L Angles } 
| 
| 
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Tight hand place in rhe | 
fleld-book on the right 115.0000 00) 
hand of the chains and 128.00 11' 50 
links, as in the Mar- 110.00 16 40) 
gent, the Angle CDE | 17 40, 125.CO 
125 is placed on the 91. 0018 20] | 
right hand of the chain 126.00 15 90! | 
Line againſt 17 chains 122.00 16 Co] | 


———————. 
LL 29 


you took the Angle} 24 ©O ; 
BAH leave a mark or | | | 
beacon-ar A , and mealture ro B, which isa 11 
chains and 70 links, which you muſt place in 
the field-book under C and L, for C ſignifi-' 
eth Chains, :nd L fignifteth Linkes, then ſet 
the inſtrument upat B and pjace another bes 
con at C., then as at A turn your joynt Pieces 
both wales, one to A and theothertoC, 
and take the Ciſtance from 6010 60, as 
you d1d before, and that meaſured from the 
center , Will reach to 128 which ts the quan=* 
tity of the Angle ABC, then place 128. into 
the ſie}d-beok ,, ond ſet up a becon at B, and 
meaſure from Bto C 16 chains and 40 links, 
which muſt be alſo placed in the field-book, 
and the inſtrument ſet up at C and a beco 

placed at D, then one joynt. piece nnd 
to Band the other to D, the Angle BCD will 
be found to be 110 degrees , which muſt alſo 
be placed inthe field-book, they ſet up a bes 
con 
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con at C = meaſure from % toD 17 chains 
40 links, which you are to place in the field- 
book 1n 1ts proper place , then ſend a becon 
to E and fet up the inſtrument at D, and turn 
one joynt piece to C and the other to E and 
take the quantity of that Angle as you did 
the others, and the Angle CDE will be found 
to be 125 degrees which you maſt place in 
your fielt book on the right hand of the mid- 
dle columne, to lignifie the Angle bendeth 
the contrary way to all the reſt of the An- 
les, then leave a becon at D, and meaſure 
fromDroE 18, 20.and place it in the field- 
book under C L, then are half the Angles ta- 
ken and half the ſides meaſured , and by the 
ſame way of working you may take the reſt: 
efthe Angles and tides and place them in your 
field-book as beforegoing you may ſee, - 


5 OW 2 


L 


Shewing how to prove the truth of the Angles tt- 
«then round abort the field , in the laſt Section. 


_— Mr. Wing and Mr. Leybourn, ſhew 
you hovv | to prove the truth of the An- 

les taken , ifall the Angles bend inwards; 

ut in this plot here is one bendeth outward , 
and therefore you muſt take the complement 
of the omtward Angle to 180 degrees, and 
add the complement to the other ſeven An- 
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gles, and that muſt be equal with 180: mul- 
tiplyed by five, for alwates the complement 
of any Angle loſerh rhe Angle , 2nd maketh 
it decome a ſtraic line, for 1a che Angle CD 
E in figure the fif.h , that Angle is 125, which 
taken from 1$o there will remain 55, which 
will make both the Angles at CandE, and 
CDE will be a ſirait lize, fromC to 
E, and therefore the Angle wholly loſt ; and 
for that reaſon you ruſt in this caſe acconnt 
the field ro bave but 7 Angles, and this rule 
is general, it the Angles be all inward An- 
gles, count the nvmber of the Angles , and 
from that number ſubſtraCt 2 ard multiply 
180 by that remainder, and that will be e- 


qual ro the ſumm of all the Angles added to- 
| gether , but if there be any outward Angles 
| add the complements thereof and that ill 
be equal to the number of inward Angles leſs 
by two ; thus in the figure above 1aid the 
\fumm cf the ſeven inward Angles and the 
complement of the outward Angle is goo, 
and if you ſubſtrat two from the ſeven in- 
ward Angles thus, two from ſeven and there 
remaineth five, and 180 multiplyed by 5 pro- 
duceth goo as before ; and by this proof you 
may know that the Angles are truly taken, 
and the ſame you may do in all other figures, 
| And for thoſe that have a mind to plot the 
jame, nced have no other, protracter , but the 
n{trumeat it felf, for firſt draw aline at 
® plea- 
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pleaſure , to repreſent the line AH, and 
Fon the .divifions on either of the pie- 
ces, with-your Cotnpaſſes take off 2 parts, 
and ſet from A to H, which will be the length 
of that line A H, then from the cecter line 
ACorAFE, from A extend the Compaſſes 
to 60 degrees, and ſetting one foot in the 
Angular point BA H make a {weep, from 
the line A H until it croſs the line A B con- 
tinued, then take eff 115 degrees from the 
{ame ſector line, and ſet one foot of the Com- 
paſſes in the beginning of the ſweep from 
the line AH, and with the other make a * 
crols at the other end of the Arch at the ſame 
diſtance of 115 degrees. 

Fhus having taken from the ſeRer line the 
diftance from the center to 60 degrees , with 
that extent with one point ſet in A make the 
{tweep HI then take from the ſame ſeQor 
line 115 degrees, and make a ſmall croſs at I, 
then take from either of the lines of inches 
2nd tenths a 11 of thoſe diviſions , and as 
neer as you can gueſs 70 parts of another di- 
viſion, and ſer it from A toB, and there 


\ make a ſmall ſweep, then laya Rular from 


A to thecroſs at I, and draw the line from A 
toB, then will the line HAand ABand 
the Angle B.A H be compleated, and truly 
ptotted , then extend the line B A to the lefc 
Hand of A, and the line B C to the right hand 


of C grhen you come to know it, then with 
60 
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60 degrees , or the diſtance A I, ſet one foot 
of the Compaſſes in B and make a ſweep from 
K the cxtended line on the left hand of A at 
pleaſure , then take from. the ſector line of 
Cords 128 degrees , and ſet one foot of the 
compa!s in K, and with the other point croſs 
the line at L., then from the inches and tenths 
take off 16 diviſions and 40 parts of another 
as near as you can gueſs, then lay a rule front 
B to croſs at P,, and with yout Compaſſes 
prick down the diſtance BC, and draw it 
black , aud continue that line prickett to the 
right hand of C, as above directed , ther 
there will be three ſides, and two Angles 
conpleated and truly plotted, and by the 
ſame manner of working you may-plat all the 
other ſides and Angles , which will exactly 
meet at H, if your work be truly done. 
Advertiſement , firſt it will be very conve- 
nient. ro make the plot of this field a great 
deal larger , for as it is now plotted every 
inch is ten chains , which maketh 4o Perches 
iN one inch, and it will be convenient to plot 
' It, at 4,6, 80r 10 perches in one inch ;; it 
will be very neceſſary for you to have {Fve- 
ral ſcales made upou a piece of Braſs or Box, 
about 15 inches long and two inches broad, 
that there may be fourteen or ſixteen. ſeveral 
ſcales convenient to draw the Plot of any, big- 
_ neſs, ſome of them divided Diagonally to an- 
ſwer to Mr. Ganters chain and each link — 
C 2 ON 
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of, add the other common decimal ſcales 
that you may' be fitted for the laying down of 
a plot to every two Perches , for the n.ore 
convenient fitting the paper "parchment « Or 
Velum that you are to crazy the plot upon, 
to have hand{fome room. 

And at the lower end of ſome of the deci- 
mal ſcales, let there be placed tivo or three or 
more lines of cords , one of the radius of one 
inch to help you in {mall drafts plotting 
as figure the fifth, and another of one inch 
and a half RaGius , and both theſe nced 
be divided bnt to 60 degrees and two other 
lines of cords, one of two inches radius, and 


the other of two inches and an half, and rhe” 


leſſer of them divided into go degrees, and 
the other divided as the ſecter line of the in- 
{trument. 

The uſe of theſe lines of cords 1s the ſame 
In plotting #s the ſecter line of the inſtru- 
ment only for ſmaller drafts 5 and in the two 
{mall lines of Cords that are divided into 60 
degrees, you are hrſt to take cft with your 
Compalles the whole length thereof, then {e 
cone toot cf the Compaſl2s inthe point A and 
with the other make the frreep MN, then 
withour moving the Compaſſes cloſer or wi- 
der , meaſure from M in the arch line LOIVarc S 
N w hich will reachto Q,, then take the di- 
ftance from Q to N with your Compaſſes and 
mcalure 1t on the ſame line of Cords and you 

Wl 
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will find it to be 55 degrees, then add 55 and 
60 together and 1t will make 115 as before, 
for the quantity of the Angle HA B ; but it 
the line A B had not been drawn , then you 
are to meatjure of M Q 60 degrees, and f{ub- 
{tract it from 115 Cezrees and there will re- 
main 55 degrees , then rake our of the ſame 
line of cords 55 degrees , and place one point 
of the Compailes in Q., and crif; the Arch 
line M N , and through thar crols draw the 
J1ae AB its juſt leng: h as b<tore, then with 
the ſame 60 degrees {et one foot of the com- 
pallos 12 B , and make the ſiveep O P, then 
the points of rhe comps {ſos not moved, 
ſet one fqot in O, and mcaſure alorg he 
arch line O P w hich will be wo cvras of the 
compalles, which 15 62, and 60 aided toge- 
thec maketh 120 which wanreth 64 the quan- 
tity of the Angic A B C 8degrees, Uen make 
a crols at the end of the two tixces and take 
from the ſame ſcale S Gcgrcs » and it will 
reach from the croſs t5 P : __ nd there moke 2- 
nother croſs, then lay a ruler from B to that 
rois , and draw the line B C its true length, 
and 1t you do the fame kind of work at CDE, 
nd ſorcund the Plot ,, you will have a true 
Plor of the Held , and each Argle and fide 
thereof. | 
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CHAPT. I 


Shewing more at large the way of Multiphing of 
| the fractions of the faor My. Gunters chain 
or Engl:ſh coyu. © 


F one half of 2 Foot be multiplyed by one 
half, it will produce bur one quarter of a 
® Foot, either Decimally or Vulgarly » for 

in Decimabs half a fcot is 5 or 50 the whole 
foot being either 10 or 100, then if 5 be mul- 
Tiplied by 5 it will produce but 25, and 
25 is but one quarter part of an 100, and 
it 50 be multiplyed by 50, the product there- 
of 1s bur 2500 which is one quarter of 1ccco, 
and by vulgar Arithmetick half a feot in 
length is 6 inches, and 6 times 6 is 36 which 
is but one quarter of 144 and the chain the 
—wiaxg EP] C0 

And in Engliſhcoyn , one halfof a pound , 
which is ten ſhillings being multiplyed in ir 
ſelf by Decimals will be the ſame with the 
foor , for one tenth part of twenty ſhillings is 
two ſhullings, then 5 tenth parts muſt be ten 
thillings, and 5 times 5 as before is 25 which 
z$ ONE quarter , Or 5 flullings , but wn vulgar 
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Arithmetick 10 ſhillings by 10 ſhilli1ngs ma« 
keth 100, and allo 20 ſhillings by twenty 
produceth 400, and 100 1s but one quarter 
part of 400 , which is very plain, thar 10 
ſhillings muliiplyed by 106 ſhillings can pro- 
duce but 5 ſhillings , the 10 ſhillings being 
but a fraction or half cf one pound ſtarling. | 
If you would multiply the eighth pair of 
any integer by one eighth , rhe produdt wilt 
be bur one 64th part , and one quarter of any 
integer being multiplyed in it ſelf , will pro- 
duce one ſixteenth part, | 
The eighth part of one foot in length in 
Decimals is 125 parts of 10co and 125 mal- 
tiplyed by 125 will produce 15625 , here you 
are to underſtand that 125 is a Fraction , 
and if you count the number of tigures in LocIt 
ſumms, you will find them ro be fix fractions, 
and my product is bur 5 places , therefore I 
muſt clear it by multiplication ; firſt multiply 
15625 by 12, produceth 187500, Þut if Icut 
cif itx places I ſhall have nothing lefc , then 
wultiply 1875co by $ and the product will 
be 15c00co, now I can cur off 11x places to 
the right hand, and I ſhatl Have 3 to the 
lefr hand which is one ©:ghth, and the 5 on 
the right hand is halfan eigath , which 1s one 
64h. of one foot in length, as may be thus 
proved ; multiply 12 by 8; produceth 96 » 
for the eights in one foot , then add a Cypher 
tO 96 and divide it by one and a half, and tae 
en C4 quorielt 
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quotient w1ll be 64, and therefore one eighth, 
and a halt is one 64-h. part of a foot. 

This may be done by vulgar Aricnmetick 
thus , one eighth of 12, 15 one 1nch and 2 halt, 
and one inch and a half will be 12 eights , 
and 12 by 1211S 144 , and the £:gncs 1n one 
foot is 96 multiplyed by 96 produc ch 92 16y 
and 9216 divided by I +4 the Quotient will be 
64 > which proveth th2c one iixteenth multi- 
plyed in ir 1elf w mn produce cne lixty fourih 
part. 

VWhart hath been done by the parts of a 
foot may be done by Fng!iſh Coyn : 3 a thus » 
half a crown is onecieh of a pound ſtarling, 
one eight mulcipiyed by one eight , will pro- 
duce one 64th. parr, in decimals the number 


an{iyerins ro = eignth 1s 125 which Pro- 
duceth 25 before 1562 5 and his ſa mm mul- 
Tipiyea Pg © The P&E dvct vg! be Z3125TO ) 


th-n it 1 cur off [1x PLaces tor my Brit fix tra- 
tions, there will remain no: kin 'g 10 the lefe 
hand , the:r<fore it Carnor Produce one ſhil- 
ling , then multi oy the lalt tumm by 12 and 
If will produce 3. -50cc2 , thei l can cut off 
11x places to the e right hand , and leave a 3 
co the left hand Which i5 3 Pence, then 
multiply -5<0c0 by 4 2nd the Product 1 iS 
3. COCCC2 , Then cut off tie ix Cypaers, and 
the 3 remaining to the Jet 1 and is 3 tarthings 
and three pence inree fartchings 13 ONe 647. 
pa art of a pound tarling , which may be oh 
Ve 
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yed thus, 20 ſhillings 1s 240 pence, and 240 
Pence div Ked by 64 , the quotient 1s 3 Pence 
3 farthings, for a proot of the work. 

Burt it you would work this by vulgar A- 
TI;:kmetick , you may put one eight into 
pence, which will be 30 pcnce, artd 3o by 30 
15 9Co, and 240 by 240 1s 57600 and 57600 
belag Givided by 64, the quotient will be 
goo, Which proveth that one 64-4. parr of 
576CC 159co, then 10 nd how much money. 
ONC ie el ct 0.0 pound multiplyed in itfelt 
will P+OC. = YOu may oy theſe numbers Pre- 
| ently find ic by the vie Of Proportion, as 
F76CC IS TO THC NUMNET Ot PCUCEe 11 ORC Pound 
240 {0 1$ 900 to 3 pence 3 farthings. 

And 11 the muliplring cf any quarter by 
| aquarter z the product will be one tixteenth , 
thus one quarter of a foot in decimals 1s 25 
Parts ico, and 25 multiplied by 25: 
Modu 625 and my fractions are of four 
places, and7his is bur ibree, then multiply 
625 by 12 produceth 75Co , therefore it wil 
nor be one inch , for when four places are cut 

off to the righc hand there will zot be any 
remain to tne left hand > Then iultiply 7500 
by 8, and that product 1 UE 6. COCD , then 
cut off the tour CYPAers Lo the right hand and 
there will rom: 412 6 to the Iletc hand which are 
6 eights Ot One 1nCi , and fo much 15 the pro-- 
duct of one quarter of a foot, multiplyed by a 
guarter of a foot, which vill be but 6 eights of 
ONE 
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one inch ; and one ſixteenth part of one foof 
+1 lengch ts 6elgars,, as you may prove thus, 
the eights in one foot is 96, which divided 
by 6 the quotient is 16, for the parts of one 
foor , for 6 eights is one 167h. part ofa foot , 
and alto if you divide 96 by 16, the quotient 
Is 6, ſo it is proved both waies. | 

"This quarter of a foot by a quarter of 2 
foot , may preſantly be done by vulgar Arich- 
mecick, 3 inches 1s one quaiter of a foot in 
tengch, and 3 times 3is9, and 12 times 12 
IS 144 z thendivide 14 by 9 and the quotient 
is 16, which proveth that one quarter multi- 
plyed , maketi but one ſixteenth of the whole 
Either in the length or on the flat , for as 
144 13 tO 12 ſfois9 tos cights of one inch , 
which 1s one fixteench of the length and is the 
proper product mrltiplyed. 

This may be don2 1n Engliſh Coyn , for 
One quarter 0: one pound l[tarling 1s 5 ſhil> 
Iinzs , or 60 pence, which being multiplyed 
1:: it felftvill al'o produce one ſixteenth , 
w:ichis 15 pence , for 1n decimals one quar- 
te-is 255 and 25 multiplyed by 25 produ- 
ce:h 625 which is 0625 parts of 10000 of 
on2 pound , and xt you multiply 0625 by 
16, the product wiii be 10000, which proveth 
that 625 Is One 16:4. of 10000, Or if you dis 
' Vide 10000 by 625 the quotient will be 16. 

This Fraction may be cleared by imulti- 
plication as before directed , or by the _ 
| of 
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of proportion, thus, as 10000 is in proportt- 
on to the number of pence in twenty ſhillings, 
ſo is 625 to 15 pence , the number of pence 
delired, co anſwer to 0625 parts of 10000, 
ſo ſupp<ſing one pound uo be divided into ten 
thouſand parts , and the like may be done 
with all other parts or fractions leſs than uni- 


LY. 
” This or any other may be done by vulgar 
Arithinetick, it you multiply 5 ſhillings by 5 
ſhilliies , the prodrvct will be 25, andif you 
multiply 20 ſhillings by 20 ſhillings , ihe 
ſumm will be 400, then divide 400 by 25, 
and the quotient will be 16, for the parts of 
a pound, and 4co divided by 16 the quotient 
will be 25 ., for one 16/h. of 400, or you may 
multiply 60 pence by 60 pence , and the pro- 
duct will be 3600, then multiply 240 the 
number of penice in 20 {hillings, 2nd that 
ſumme will be 576co , then divide 576co by 
36co, and the quotient 1s 16 ,, which 1s the 
parts of one pound that one-quarter multi=- 
plyed 1n1t felf will produce, and you may 
allo divide 57600 by 16, and the quotient 
w1ll be 36co, which proveth thar 3600 1s one 
16th part of 576co, which is the number of 
pence in 20 ſhillings ſquared , now I hope 1 
have ſufficiently proved, that one fourth 
multiplied by one fourth , will produce but 
one ſixteenth. | 
And you may find the number of pence 
| _ 
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44 An Appendix to my Eſiy to Gunnery, 
anſwering thereunto by the rule of proporti- 
on, as 57600 Is 1n proportion tio 240 , fo 
3600 to 15 rhe number of pence defired , this 
I hope will be {uthcient to tarisfie all perſons 
in the multiplication of fractions. 
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Shewn7 how fever ] queſt ions 1: ay be POORS ty 
AMulriplic.) 'ri0n , i here 0:e Comes 1 the f f 7 ff 
Lice , and by D: V/jton mhcre 02e C065 111 tie 
third place c.lcd tne Rules of Prattice. 


F one Foot of Purb'ck ſtone coſt 7 pence 

half penny , what wili 357 foot colt, this 

may be done {everal w kf bur I will thew 
you two of them and fir{t by decimals, rake 
our of the table of Englith coyn in my Gect- 
mal A1i-hmetick in D3ge 26 the decimal an- 
ſweriag ro 7 pence h2! fpennv; which is 02125 
then multip'y O3125 by 357 and the product 
Is 11, 15625 and five Places cnt off towards 
the right h:nd , for the tive places you took 
Our of ihe rable there will rem al!12 x1 to the 
left hand , which is a 11 pounds, and the fire 
hgures cut off multiplyed by 20 1s 3, 13500 » 
then cut off five places more, and there vvill 
remain 3 to the laft hand , which is three 
ſhillings, 2 and vvhat remaineth to the right 
hard 1s 125co which multiplyed by 12 pro- 


duceth 1. 5£000, and 5 placgs cut off more - 
tne 
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the right hand , their will remain to the left 
hand one penny, and what remaineth mvult}- 
plyed by 4 and 5 places cut off vvill leave 2, 
which is rvvo earthingsQthen the price of 375 
of any thing, at > pence halkpenny a foor , is 
a 11 Pound 3 ſhillings 1 penny and 2 far- 
things , I have bcen very large and plain in 
this, that I may bethe ſhorter in thiugs of the 
like nature. 

You may do this vvithout the help of the 
Decimal table thus , multiply 357 by 75, 
and the product vvill be 2677. 5. cut off one 
for the fraction towards the right hand, and 
what rem2inech to the left hand 1s pence , 
and ile 5 cur offi> 5 tenths of a penny, which 
is onc half, or a half penny, then divide 2677 
by 12, and the quotient 1$ 223 and one re- 
mains vvyRich 18 one penny , chen cut off the 
3 tothe right hand which 1s 3 !hillings , then 
there will renin ro the left hand 22 which 
you mult rae he halfot vrhich is a 11 and is 
pounds. 21d Lhe price ofthe 357 foot, yards, 
paces, Pe:ches or pounds, or vvhat other 
things you have occaſio; 70 caſt up, the. price 
vVill be as before by the former rule a 11 
pound three ſhillings 1 penny and 2 farthings 
for inthe caſting up of any ſuch like thing 
it wilt be conveitnt to Colt two vvales to 
prove The truth thercof. If one pound of 
Currants coſt three pence three farthings , 
yvhat ſhall 5 hundred , one quarter and 17 


pound 
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pound coft ; here you are to underſtand that 
every hundred vveight is 112 pound, and y- 
fnally 16 pound Tare is allowed to every 
L12 pound weight, firſt put the hundreds into 
pounds by muttiplying 112 by 5 which makes 
560., unto which add one quarter vyhich 1s 
28 pound , and the 17 pounds which maketh 
5$5 fingte pounds , then to find the tare an- 
Iwering to 5$5 vvork by the rule of propotti- 
on;asS 1211s in proportion to 16 ,fo is 585 to 
84 almoſt, or if you multiply 5$5 or any 


other number of pounds by 134, and cut off 


three places tovvards the right hand , what 
remainerh to the left hand is pounds to be a- 
bated for tare , as in this queition , if $4 be 
taken from 585 there will remain but 5or 
for the number ofpounds to be paid for. Then 
take from the before mentioned table the 
decumal anſwering to 3 pence and three far- 
things vvhkich is 015625 , and this multiply- 
ed by 501 produceth 7. 828125 and this clea- 
red as you did the firſt vvill bring forth 7 
pound 16 ſhillings 6 pence and 3 farthings , 
bo the rice of 521 pounds of Currants. 

But if you will anſvret this queſtion vvith- 
out the heip of the decimal table of coyn, 
then you mult multiply 501 by 3. 75 (which 
is 3 pence and three quarters of one penny). 
and the product is 1$78 pence and 75 parts of 
x00 of one penay , which being divided by 
s2the quotient is 156 faillings and 6 a 

ICS 


Lara ma 


hand LH Wot 


An Appendix to my Eſſay to Curnery. 45 
three farthings remains, which is juſt th© 
ſame with the rormer 3 for a proof. 

If one foot of Timber coit 13 pence half 
penny, what vvill 7 Load aud 23 foot coſt, 
you are to underſtand that 5} foot is one 
Load, and 7 fifties is 350 , one ro which add 
23, maketh 373 foot for the vyhole quanii- 
ty » then take ſrom the Table of Engliſh 
Coyn the decimal of one ſhilling vvhich is 
o5 , and the decimal of one penny and half 
penny which is 00625 , and add them toge- 
ther and they vvill make 05625, and 05625 
mulriplyed by 373 producech 20. 98125, and 
this cleared is 20 pound 19 ſhillings 7 pence 
half penny , which 1s the price of the Timber 
defired. | 

This may be performed without the deci- 
mal table by multiplying 373 by 13. 5. and 
the produtt is 5035. 5. which divided by 12 
the quotient 18 419 and 7 pence half penny 
remainerth, and the ſumme vvill be the ſame 
as before. | 

It 357 Foot , yards or Perches cot a 11 
pound 3 ſhilings 1 penny and 2 farthings, 
vvhart ſhall one foot, yard or perch coſt, (as 
the rules before going were done by multi- 
pl;ycation , this and them that folloyy muſt be 
done by divition) firſt in the table of Engliſh 
Coyn find the decimal anſwering to three 
ſhillings and 3 half pence, vvhich is thus, for 
3 ſullngs is 15, and for 3 half pence is _ 

added 
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43 An Appendix to my Eſſcy to Gunnery, 
added together 1s 15625 , then place a 11 on 
the lefc hand thereof, and the ſumm will tand 
Thus, 11. 15625 > 2s 1n the firſt queſtion , 
then divide 11. 15625 by 357 andthe quoti- 
entis 03125, Which multiplyed by 20. pro- 
duceth o6:500 and rhen mwltiplyed by 12 
yieldeth 7. 50000 the 71s pence , and the 5 
next1s 5 tenth parts of one penny or 2 far- 
things , for the price of one foot, yard or 
Perch, 7 pence 2 farthings , you may do the 
like 1h all others, 
_ Hovvto perform the ſame vvichout the 
help of the Table of Engliſh Coyn , firſt re- 
ducea 1: pound 3 ſlulings into pence , and 
unto it add the one penny and the half, thus 
24d pence 1s one pound, a 11times 2401S 
2640 and 3 ſhillings-15 36 pence. -nd ofie Pcn- 
ny is 37% vvaich added te 26. makes 26--.5 
to vvhich add tne halt, the:: divide 267". 5 
by 357 » and the quotient 18 >, and rhe re- 
mainder 1s 17S, one to vvhich 8.'d the 5 to 
the right hand that it may ſtud rims 1535 , 
then aivide again by 357 «ind rhe quotient 
Yyill be five more, but the 5 is but a decimal 
fraction or a half of one penny, ſo then the 
rice of one foot, yard or perch, vvill be 
i to be 7 pence half penny as it was in 
the laſt , vyhich is a ſuſhcient proof of the 
vVYOrK:- 
If fifry and one pound of Curran:s coſt 7 
pound 16 ſhillings and 6 pence three farthings, 
what 
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what ſhall one pound coſt, the decimal] of 16 
ſhillings ſix pence 3 farthings, by the table of 
Engliſh coyn, is 828125 , and toit place the 
7 ro the left hand, and it will ſtand thus 
7. $28125 , and this divided by 501 the quo- 
Lent IS 015625, which cleared as before di- 
rect:d, will produce 3 pence 3 farthings for 
the price of one pound of Currants. 
And to work this without the help of the 
Table, reduce the money into pence, which 


will be 187$ pence, and unto it place 75 to. 


tae right hand , and ix wall ſtand thus 1878, 
75 , and this divided by 5o1 with two Cy+ 
phers placed on the right hand , for to fupply 
the place of the two fractions , and the divi- 
ſor will be thus 50100 and the quotient will 
be 3, 75, of 5 pence 3 farihings, as a proof for 
the former: | | 
If 373 foot of Timber coſt 20 pound 19 
ſhillings 7 pence 2 farthings, what 15 the price 
vf one toor, which in decimals from the Ta- 
ble will be thus 20, 98125, and it divided by 
373 the quatient will be 05625 and this fra- 
ction cleared will yield 1 ſhilling 1 periny and 
: Hr for the price of one foor of Tim- 
F | | 
You may work this-without the help of the 
Table, by re:lucing the pounds and ſhillings 
1.to pence , aud adding the 7 to that 


- ſumme , and a 5 fo the xighr hand thereof for 
the halfpeany, & they will ſtand thus $0352 is 
D whl 
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which divided by 373 the quotient is 13, 5, 
which is 13 pence and 2 farthings , the ſame 
with the former. 


SECT. ui: 


Shewing a plain and eaſy way of extracting 

| the ſquare Root, almoſt as eaſy as diviſion , ro 
one that can divide readily without cancel- 
ling. 


neth to extract the {quare Root, to chooſe 
out ſome convenient number, and fquare it, 
which is no other than multiplying in it ſelf, 
as ſuppoſe 33 be thought a convenient num- 
Þer, then multiply 33 by 33 produceth 108g 
for the ſquare thereof. 

And here note that any number that 15 mul- 
tiplyed 1n it ſelf, that produt 1s the ſquare 
of the number multiplyed , and the number 
that is multiplyed 1s called the root of thar 
number, as thus, 2 is the root of 4 and 4 is 
the ſquare of 2, for 2 times 2 maketh 4, and 
3 1s the root of 9, and 9 is the {ſquare of 3, and 
4 45 the root of 16, and 16 1s the ſquare of 4, 
for you can have 'no other ſquare root in 16 
but 42 for that being multiplyed in it ſelf pro- 
duceth 16, and 5 multiplied in it ſelf makes 
25, and therefore 5 is the root of 25 , and 25 


15 the ſquare of 5, ſo inthe number 23 the 
| {quare 


Y 
+ 
1 
- 


ve q 


Irſt it will be neceſſary for him that lear- 
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ſGuare thereof is 1089, and 33 1s the raot of 
1989 by reaſon 33 multiplyed in it ſelf pro- 
duceth 1089 the nwlciplying of any number. 
in it {elf produceth the ſquare thereof. 

The manner of extraCting the {quare root 
15 thus, having a {quare number given as 108g 
to find or extract the root- thereof , firſt you 
are to mark the figures with tittles at the top, : 
alwaies beginning over that figure next the 
T1ght hand fide of the Book or Paper, and. 
make a mark over it, then skip one and make. 
over the next , as in theſe figures laſt 
before going , make a mark over 9, then skip 
the 8 and:make a mark over the o, as you may- 
ſee, and fo raany marks as you make, of fo 
many places w1ll the root of that ſumme be, 
which here is but two; firſt inquier the grea- 
teit root in 10, which reacherth to the firſt 
mark, and I find 3 to be the greateſt root, for 
3 times 3 159 then place 9 under 10, 9 /:. 

and take 9 from . and there re-, 108g (33 
matneth 1, then bdiing down ihe two —— 
tgures belonging to the next rwark,' * 
and they will fſtund as 1n the Mar-_.93_-_ 
Fent 189, Place 3 1n the quotient 109. 
and double it which is fix, then ſet fix under 
8, and enquire hqw many times you can have 
6in 18, which is 3 times , then put 3 mthe 

quotientiand 3 under 9, to the right hand of. 

ix, which will be 63.» then multiply 63 by 

the 3 laſt put in the quotient and iv maEes.. 

, D 2 189 
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 andg from 12 leaves 3 under- 
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289 > which being ſubſtraCted from thefigures 
above 63 there will remain nothing, and the 
{quare root is found of 10$y to be 33. 

To find the tquare root to three places , 
the number given 15 127449; which you muſt 
mark as 19 the margent , and the greateſt 
root IN 1214S 3, which place in the quotient 
and ſquare it and ſet it under 12 127449(357 


neath , then bring down 7.4 and | * w— 
place on the right hand thereof, | ? 655 
then double the 3 in the quoti- | nd 
ent Which is 6, and-place it un- |_325/ 
der. 7, and ſay how many times! 4949 
61137, which Ican have ſix| _707_ 
Times, and there wil remain but | 4949 
1, and I cannot haves times6 in 1, there- 
foreI muſt take ir but 5 times and place 5 
in the quotient , and 5 on the right hand of 6 
zo make it 65, then multiply 65 by the 5 in 
the quotient , and it makes 325 taken from 
374 remaineth 49 , then bring dawn the next 
Two hgures and put on the right hand of 49 
and they will ſtand thus 4949 , then double 
the quotient which is 35 2nd it makes 70 
which muſt ſtand under the middle 9 and + 
then ſay how many times 7 in 49 » which I 
ind may go 7 times by reaſon the next place 
is a Cypher , then I put 7 in the quotient and 
7 on the right hand of 70, and* multiply 707 
by the-7 in the quotient , and it producerh 
=_  - 54 4949 


" | 
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4949, which taken from 4949 remaineth no- 
thing, and the root found. 

How you may extraCt the ſquare root of 2 
ſurd number , and ſapply ir with a decimal 
by adding of pairs of Cyphers as inthe mar- 
gent ; !irſt inquire the grea- '-»g5 (28: 0178 
teſt root in 7, which is two *, TN 0 
place 2 in the quotient and mY 
its ſquare under 7, 4 from z35 
7 leayeth 3, to which bring” ,8 
down 85 maxes 385 , don- ,g ) 
ble the quotient and put iz .* be 
nader 8, then ſay how ma- | 
es dot” ey |. J6as9 
ny times 4 11 33, it will go {—————— 
but $ times, place $ in the | 439999) 
quotient, and 8 on the __56027) 
rig1t hand of 4, then mul-| 392189) 
tiply 48 by 8, and it makes 4771100) 
384, which Subſtracted 560345 ) 
from 385 , leaveth 1, then 4482784) 
add two Cyphers to 1 and rema. 299316 
It will not go, then prick off 
the 23 1n the quotient and put downa Cypher 
to begin the fraction , then add two Cyphers 
more and double the quotient which is 280, 
which makes 560, then I inquire how many 
times 5 1n 10, and I muſt take it but once , 
then ſubſtract 5601- from 10000 and there 
will remain 4399, then add 2 Cyphers ts 
4399 and It will ſtand thes 439900, then 
double the quotient and it makes 5602, _ 

4 > [lay 


! 
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I ſay how many times 5in43, and I find it 
go but 7 times then place 7 in the quotient , 
and on the right hand of 5602 which will 
ſtand thus, 56027, which being Multiplyed 
by the 7 1n the quotient, maketh 392189 , 
and this taken from 439900, there will re- 
main 47711, to which add rwo Cyphers, 
makes 47711co, and the double of the quo- 
tient 1s 56034 for my new davizor, then I in- 
quire how many rimes 1t will be had therein, 
and I find it 8 times, which I place in the quo- 
tient for the nearcit root, for ſo many places 
3s 28: 0178 parts. of 1c000, which is negr 
cnough the truth for any uſe. 

And for rhoſe that have much occaſion to 
make ule of the ſquare Roots, I have them 
ready for the Freſs, from one to fifteen hun- 
dred , both ſquare numbers and Sards, to the 
thouſand part of Unity, with the ſeveral u- 
ſes therot, ſufficiently Explained , by many 
Examples ; a thing aot yer Publiſhed in any 
Language ; with the Practical part of Sur- 
veying , wherein there are ſeveral things do- 
Claced after a plain and caly Practical man- 
ner, with the uſe cf the Cro/s Srefe 1n Survey- 
ing, and finding Accelſable and Inacceilable 
Diſtances, which is'a thing known to few or 
none in Engiad, but who have been my Scho- 


Jars. | 


With a very cxact way of caſting up a field 


without Plotting of it, far more exatt than 
cale 
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Scale or Compaſs can lay it down. 

But if there ſhould be an cccaſion of Plot- 
ting of the field , yet it may be caſt up-more 
certainly by the Chain L ines themſelves , than 
by any Scale and Compalles, although the 
Plot be very large, and eſpecially the per- 
pendicular ſets cf, for ſome of them are very 
{mall : The way of doing it hath not yet 
been publiſhed ; alfo there is a Table Calcu- 
lated ro Degrees , and the hundredth part of 
2 degree for the raking of Angles with the 
Chain , to the tenth part of every Link there- 
of, 33 foot anſwering to the Semediameter, 
which is-much larger then any Surveying In- 
ſtroument , with the deſcription of convenient 
Scales , to lay down any Plotr from 4 Perches 
in one inch to 30 or 40to every other Perch , 
and the deſcription of a Circumferenter , to 
Survey and taxe Altitudes with, which will be 
but part of a Theodelite there deſcribed, 
{ech an one rhathath not been yet made , and 
more convenient for uſe and Exactneſs than 
any other inſtrument yer made uſe of. 

The Geometrical part cf this Book is much 
performed by the Tables of the Square roots, 
for the reducing one figure into another 
form, as a Trapezia, a Triangle, a Cir- 
cle, or any Mult-angled figure, into a Geome- 
trical ſquare, ora Right Angled Triangle, 
The book will be but {mall , fit for a Pocket- 
Companion, 

: Arts 


Arts Mathematical T. aught by the Author. 


-Rithmetick, Vulgar, Decimal, Logarith- 
metical and Inſtrumental , with the' Ex- 
action of Roots. 
Geometry, 1 rigonometry, and the Survey- 
s of Land by ſfeyeral ſorts of Inſtruments. 
Navigation, the ule of the Globes; and ſc- 
| Mathemarical Inſtruments for .Sca or 
nd. Gauging of Cask or other Veſles, Meca- 
ring of Timber round or ſquare, or ſtone- 
locks: Meaſuring of all works belonging ta 
Smiding,with Boards or Planks.Dialling,with 
zeprinciples of Aſtronomy and Aſtrology. 
The Mdathimaiical part of Cannery. 
Drawing of Ovals at any convenient Atn- 
vlgand to juſt touch any length , and breadth 
dfany Parralellagram,or oblong ſquare given, 
Any Gentleman or others, that have occa- 
on to have any Land rruly meaſured jn E:- 
efanz or Hales, and a fair Plott thereof made, 
may haye it exectly performed by the Author 
hereof. £4 
© Any perſon that pleaſeth may be taught ac 
their convenient - honres ac their own dywel- 
lings, or at any place appointed abour the Cj- 
ty of Londox or Weſtzainſier , or at my own 
houſe ar ſuch times as ſhall be appointed , ej- 
ther by the week or month, and when we 
know one another in Learning , they may a- 
gree for ſome certala price tor _ they 
would learn. War FINY 
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